
_ 10/532858 

"05.07.2004 2005 



H * H # ff }f 

JAPAN PATENT OFFICE 




This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



ffi m * n a 

Date of Application: 

W ■ # * 
Application Number: 

[ST. 10/C] : 



2003^10^150 

mm 2003-355532 
[JP2003-355532] 



Applicant(s): 



A 




PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



ii- 



Commissioner, 
Japan Patent Office 



2 0 0 4f 






miE#-^ tBiE# 2004-3045160 



2 0 0 3 - 3 5 








UOS/UOOOl V/O 




T^AiX< J-O-^p J.U/J id p 






L fc£J r^n 17T pTTJ tjR J 




V ytj r yj "Q J 












L 7u vTj "Q J 






& a^R° III 5Tdk ° in 










L PBn/7'J TIT t7 J 


0000091*^ 


1 «*--\| -T_J * c*» l^jx J 


v — — 








1000891 31 

±\J\J\JO£tXO± 




















33el§&900Q 30QQAQ 




n^/Zxuo^p o/3 p 








H390£Q 
uo^uoy 




91 oootn 










MM**] 


1 




HIM 1 




mm* i 




9708842 



6T§ 7#3 5^ V--»^ttrt 



miE# 2004-3045160 



^p#M2 0 0 3 - 3 5 5 5 3 2 ^ ^-v : 1/ 

mm 1 1 

UlESEIHIf-g-tt, 1 7 PP (Parity Preserve/Prohibit Repeated Minimum Transition 
Runlength) aSPflF^f-C** 

3 ] 

[fll^E 5 ] 

ztzftmt.-t-&mm3 Ktmvm-^mwo 
mm6] 

1fctR@&^@tli* B C J R (Bahl-Cocke-Jeinek-Raviv) TJUX*) XA *m^xm-%$:?f 

mm 7 ] 

l«riB^#^(±. SOVA (Soft-Output Viterbi Algorithm) Zm^Xm.^Kftn 

mm 5 kih«o«^-««o 
mm^m^-y^Km-o'^x, mu^mw-^^n^tmrn^mzisif^^mmmt 

•li -5> •/ n ^ 7 A $ tLT y n ^ 9 2, |B^#-e T ^ 

£ #tr £ t £ WWd t -f & -7 xx y 7 A *t|Bft § ^ T v ^ ^ n ^ 7 A flB&ftjfe, 
10] 

mgE#2 004-3045160 
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[ft*:® 1 1 1 

Mfeie^^^J: l)BirlBfe^^:^|S^$^/tt(rIB«^-«:. PR (Partial Response)^ 

ti& h\sv xKm^xm^-r&gtmn^m^&Lt 
imfm 1 2 ] 

Mn&^mW-^iis 1 7 P P (Parity Preserve/Prohibit Repeated Minimum Transition 

Runiength) m^ft^x&z z. t zmmt-t zm^m 1 1 izmm.<Dmmm±mm 0 
13] 

iman 1 4 j 

ttBSEIMWb^ftfc: «fc *3El!^'fbO«r^, HufBft^-*. L D P C (Low Density Par 
ity Check) ^H^-fk^S LDP C fSr^ffc^g: , 
ttflB£P#^«*^<Dffi;&***Jfcfc IT, SPA (Sum-Product Algorithm) K^o* 

5] 

iriaiB^x-r^ y^^atcj: ^mzmmmmzmmztitzmmm-^*, pr (Partial r 

esponse)#ttK3MtLT??£1-&|?£.Xxy ^t, 

mtm*kXT-v •7<D%mi l z£ titzmmm-^z, miepr#^ n^n^ 

[»*^ 1 6 ] 

Tot- y )v K&^xm-^- * ^mm^it-t- % mum^it* f-;^> 
mmmmw^t^^y f^mizx n^wm^tztitzmmm^z, m^ommmmz 

TtfrfBiBiiX 7- y 7<DmmiZ <fc «9 Ti&fBfeilMs:KIB§i£ tL^^fB«-^-^, P R (Partial R 
esponse)#1i£{C^fcLTS£-f y -ft^ 

mtm^Ty^^mKx long.* titzmzm-%*. mzpRft&wui) xzm^ 

XU-%-?2> P Rm^X r-yft, 

^xtk)&2ftzmmm%ft^<Dft^kmm&mzi3Vz&ftMm&t miizniB-r^^ 

HJSE# 2004-3045160 
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m>m 17] 

mieiH^^ r y «t 0 «rgE8B»«tfltHlB»$ ftfcKraE^*, P R (Partial R 

Xtt-ti P R^XTy -ft „ 
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0#I2OO 3 -3 5 5 5 3 2 ^ ^-v* : 1/ 

[#S£] 9!8B# 

[Mfrir] 
[0 0 0 1] 

* fi_t1-& £ t tfX- £ & X n \,z L ^«^S^ i U^ffe, IB##^« *5 <fc ra*fc, 
[0 0 0 2] 

xfrhf&mZftio It, i©J; 9 &^<s>#£K(4, #ij;U4\ S^W^itm^'ls-^ 
<o%m^^h h^n 7#f££#itL-cfc toWtf&ZWikL, K^«-^o#mtc* 
o*v>T, ff^«^-^?>*i?t^ibL^7 : *- : J'^i|^-5>PRML (Partial Response Max i 
mum-Likel ihood) & v> 5> 0 

[0 0 0 3] 

mm, top rml c i ^ieiS4gf 1 (om^i^^ itv^ 0 iB^s^gi 

(4, ^IHf-iHbgB IK P Ril«jf& 12, is X VVftriR 1 3 K J; I? fl£j&£ *l& 0 
[0 0 0 4] 

m^<DW^ritT-^)VA 1 - 1 itLT^i, aJW^'fblBJl 1 f4, A*$*t7tOT*. 
W-%ftT-7)U4 1 - l tcgo*v>-c, &r5£<0£PflH5-fcflF*fl;U «*fcMj£<&MIR*>lni 
tMf t Lt, PR (Partial Response)®*! 8& 1 2Kffi;fj1-& 0 tURfc t 

T{4, ®!x.{4\ WO, l©1H»*^«v»iBH-e*&^^-C#*DC7V-«Iig|^>5tlSiE 
i - * 0O«Sfc©*/K *^S**-€-*t-rfLd, kt^4 (d, k) mBLteWm^btiZo 
[0 0 0 5] 

P R MB 12li, gB»&$ 2 1 £ J: W-ffc&TO 2 2 i <9 £ fr, #fl x. {4\ P 
R 2 (Partial Response class —2 : /•?— i/ *r frUXtfy X? 7X 2 )<£>IB^#£.^ ^ ^ 
**T?OgB«W£ftL3*:fT5o IB£i?f&8&2 lt4, 3EW^fl:» 1 l^^A^J^^Tt^ 
{b#-^-£, NR Z I (non return to zero Inverted) ft-^ik L, NRZ IflHiHt$*Lfcfl| 
^*««S^fB««#*7t»irt]K$n*|E««M|tt^-^iy^lB» (Mark Edge Reco 

rding) ifm^m^xmrn-t^o ttz, mmw^U2 i«4, ib«# K s *vc v > & # 
t p r 2 f ^ ^;K-i*ih lt, m^-m^fitzw^tm-^^, ^ittemM 2 2 k 
«-r& 0 JWb&sa^ 214, tt»$*L*:trM:fli-9-»^Lr, mfe<omm*SHm&t% 

[0 0 0 6] 

WlrU 13 14, PR-lf? tf«^ 3 1 is X xmmWm 3 2Kl»)ilS5^ 3Hb& 

aiB2 2*»e>ft#&$*L/s#^«:^ftia-r*o p R-tr* tr^-sp 3 1 *4, prmi 

2frb<Dm*lrfrb, N R Z I W^riki$£ l/P R 2 fti;Vl:§o'v»t, WlHlO^-iHbii 
e*^-r«M^*4r^9!j^J&oTfiBBLfcH^U^aiaSr*«>^ ;££><b*L*:NRZ I 

fe«-^*a£W«-f-ffi3 2 4 „ ^P«^3 2(4, SEP^-fkffil l#*i-*«F* 

fbx-y^4 1-1 tWlCW*$r<itT--7fr4 1-2 (£33, #^"fbx-^;V4 1 - Ii$J: 
CM 1-2*. tti:K8(ti*»#«:v>W, ^^b^-^4 1 

LT^l9, PR-l£*e«-£«3 l^«&S*ut«-5§-£, #-t'fbf--^4 lK3£o-v> 

[0 0 0 7] 

miE#2 004-3045160 



2003-355532 ^ v : 2/ 

urbo)#-^ L D P C (Low Density Parity Check) ^ £ . mmmfc<r>mMXi>mm Ltz 

ttill3*i**-#tt-»ttfc»±, 0, lrtfltoflMH (««#) /itt-C3f<x d ft <b o^flm 
Lv>*«)flWR (KM (ft«l£flt*0 ) *A*t4W*4, i-4r*> 
*>, ^-*WLDPC^©^l:tt, i&A* (Soft-Input) t#x*M3&»*« 

(Soft-Output) Sr & ft *LMT * * v> 0 
[0 0 0 8] 

Ki&oTlBILfc hvy^3ia*lv»t, B C J R(Bahl-Cocke-Jeinek-Raviv)7;vn*'; 
XA^SOVA (Soft-Output Viterbi Algorithm) &d «£ 3fc£> £> fig, <Difi—$itftX%> %> 

ft-Ctt*^ 0 fc/»U iS^OSf^lcioT, JE««H9.t?*o-C*, «xlX, fcafccr** 
* (MO) *ffi»H&-**»^fc/Bv»6*L-CV>* (1, 7) RLL (Run Length Limited) 
(Standard EaiA(Efc*Hft*«*a*#f6je-195)0«t 9 ftJIMft^flF^ifb'f— r^*fflV» 
««F*fcHLTtt. -e^ (1, 7) RLL«F^*Mv»*JEW 

k « % * - * jit^^ct i s atv^ £ 

Z M±7>l>>yAZk tLX, (d, k) RLLi$a$*i4 0 
[0 0 0 9] 

[0 0 10] 

*WfcSB 6 1 (i, * - 7 1, 4 > 9 V 7 2 ZFR L L (Run Length Li 

mited)fiF-^ffc*&7 3Ci Jj«toftS*L* 0 * - JJSfiWfcfflS 7 1 H\ R**|HHM»9 1 . -f > 
*V-/n*92, S*^'fb«9 3^J:0 f |IBg|ft.aiie9 4»cJ:»)«*$tL > A#£ft£l§-S§- 

[0 0 11] 

tcffl^-r^ 0 ^>^i;_ /<9 2 {±. RXfi^fb«9 1 tmmzxtjztitim-^vmmzM 

tf#x, 5?*ff^k«9 3 tcAtri-^o SS*flHHb»9 3 tt, >f V -/<9 2iZ£ ty$Sl 
&&*.btitim-%rfrt>^ ^'J-r-flf y hM2 £&j£U KBI^S^ 9 4 »=ffi*-r* 0 
»9 4li, /N-U-r>f tfy ^Jl^iO^ &fl^l£ L&tf*<b, &Mlt? 2> Z t iz £ t) ^ 

[0 0 12] 

&Z.t>tlt:m-%riRLLW-%-im7 3 Jcm^1-*o PLLJfiHg-<fbSB7 3 f4. (1, 7) R 
L L©1TOf-^l 0 1 Sr^LTjS^ RLLffftT-^HOl^oVt, 4 
>9V-s*7 2frb\3}Ztltzm^* (1, 7) RLL^fftL, P RMJfrl 2 

[0 0 13] 

6 2 14, PR-SISO (Soft-Input Soft-Output) 81. RLL-SI 

S0at«8 2, tM>*V-/n*8 3 * J: 8 4CJ: %fb#LS 

ffiiE#2 004-3045160 



^&£5 2003-355532 ^ v : 

«2 2*fctt*&3ftfc«-£*«-*$631-*o PR-S I SO«*«8 1 fi> PRiiMS&l 

flF-^t:}3<fcU f PR2^*;Kah vy^*a^at^T, SI SO (Soft-Input Soft-Ou 
tput) «-^*£fr U SIS Oa»«*tfc«-» (SfcfiffR) £RLL-SIS 8 2 

[0 0 14] 

RLL-SISOW8 2}i, PLLttft»7 3#*t* (1, 7) RLLW 
«UfU'J^«a**J6, #a6<b;Mrt: (1, 7) RLL^M/'J^ICioVt, P 

r-s i som-ts&s i*£«>«-5-*s i soitu s i soatsnfcifi^v 

[0 0 15J 

H3*JJ:O f BI4*#flaLt\ (1, 7) RLLWM/ntM^n, 4 
^ (1.7) RLL«i^«i^LT*l), i4(i, i3« 

tft#mt&mn<D, &zimmfr<nn^tMmzm^i><Dx-$>*), a, 7) rl 

[0 0 16] 

a#j . mmmmjj} > r^»jxtij „ mnrntm] ^s*itv^. 

0^ rw^jm^j ^o-e. rwMA^j &o it?** nw^iu s io# 
£\ rm«jfli^j ^ot% rurwjA^j #1 0 -e** rm»msj s 2 o»<g\ r 
mmmmiii &ox\ mmmxjji **i it*^ ntm^msu S3©#^ nt&«j 
ffi^j a*iT% ntmMA^j ^ ? o ot?** r«n*s9««j ^j:^ rumiai 

ffi^j n«£flA:frj i»oiw r«r«Fia««8j s 5©*w»?sftrv»4. 

[0 0 17] 

o 

[0 0 18] 

«i$*ja*j o o ifixti zitzt^ mnmmti] o o 1 ants* s *lt rau^miu s 
4K&i), ri^u^j oi^^ti^t, rsm^jm^j o o lwmDztix m 
mmvmj s 5 & % *> . npmt^j a* j 1 0 # ? a# $ t „ rmwm&iji 000 #*ai 
# $ tix mmmvmi s 2 k & , hpib^ja^j 1 1 **a2j nroaiffi^ 
j 0 0 0 ^ffi^j $ tLT rm»miu s 3 K%z>zttf7Ts2tn:^2, 0 tt z> rmtvznvt 

KJ Sl©*^K*5V>Ttt, rm»JA*J 0 0**A*$*t* fc, rSHiffi^) J 0 0 1 

^to^^^T ra«j#csu s4k$mk ra«FiaiA^j 0 i*»A*$#t*t, rs«*j 
ajtjj ooiM$^rrini«ij S5C4^ rm^MA^j iora$*ii 
^ r3i«ai^j 0 0 o^ffi*§*Lr rattSMMRj S2tc^«), r^«A*j 11 
^ ? a* $ m t , r^^jm^j 000 $ nr nsp^migu s 3 car * c: t &m 

[0 0 19] 

nm^jm^j 1 0 1 & muz tix mmnvtm s a \z% , ra^jA^j 0 1 #*a 

ffiiE#2 004-3045160 
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#s*i«s>t, raram^j 1 0 l&ttitiztix mmmvtm s sk&ik hpib^ja 
#j 1 0 75 ? At»$n^ rm^jffi^j 0 1 o^m^s^r rsasamau S2K&>? 
x mmnxij] 1 i&xuztizt^ mmmtii o 1 otfmtjztix rmnvm 
j s 3iz%zzb*m2tix^z 0 t/z, mmmvtm s 3^cijv>tii, rsm# 
ioja^j o o^A^s^&t, r^B#^ijm*j 0 1 o*»ffi*$*if npn^miu sok 

tit ra^jDcij s2Kfc!K ra«A^j 1 i*«A»$*i*t, rm^jm^j 1 
[00201 

ra^jai^j ooim^iit rw^ijTOj S4u&^ m^nxm oi**a 
racial 0 0 1 **m* $ rwzmmi ss^^ mnmx 
til 1 otfxjjztiz mnnmtj} o 1 o&mjjztix mvmvtm S2ci»i 
. ra^jA^jj 1 ia*A:fc$*L*fc, rsHsauwaj o 1 owmuztix mmmm 
j s3^**ifc^$tL-cv>* 0 iTt. [mmmmj s 5<Dm&iz&\,*x\±^ mn 
mxt)] 0 ori*A;tj£*i&^ rm^jm^j oio^ta^^^t nuitu sok 
&*k rai*MA*j oim^^i:, r^ram^j o 0 otfmi3%tix mnm 
asu s 1 k * »> % mnmxtii 1 o *«a* £ *ia t , rawam*j ooo ^m^j $ 
mnmimi s2k&«k ngiraA^j 1 i5&*A#$*i*fc, rmwjm^j o 

[0 0 2 1] 

£l±oi^i:, (1, 7) RLLwbP'J^S (:R$3&£E) M\ 

A^J^tt^t. -€-OA*OTtcJtLT**?>*L4«-§-ttlo-C** 0 Lfc^ot, RLL 
-SISOSf|5 8 2li, (1, 7) RLL«hPiJX»ioVt, ^BtCSI 

[0022] 

®2KMoT, RLL-S I SO«-^gR8 2 (±. SI SOUf $ftm*7 , 'f>^ 1 J 
-^8 SKftfc-fSo tM>*'J-/*8 3fi, RLL-S I S0ft^8 2*&#*&S*L 

[0 0 2 3] 

^-#«-*«5 8 4 M\ ItKMSSB 111, 5f*«-f-«5 112, ^>^'J-;ni3, £ 
*««1 1 4fc£U f 7M>?iJ-/<i 1 5KJ: T*-f>^'J-/N*8 3^£>0 

(Ifcttftt) Sr, *-**«-^L, H^*An«»cffi^-t4o »HB*aiaS 1 1 1 l±, 

8 3^£>0>d-^£, iTOlL, 1 2 & J: ra^-^-W 1 1 4 \z 

mtj-rzo mmm^ui 1 2«\ ara^a^i 1 i*<b«Mg-*4rs i somu s i s 

OOT^tLfcfll-^fcfctjc, «»Jftttf*R£>f >*y-/*l 13£^LT, IMfl$l 1 
4^miJi-^o RJKI^SSl 1 4{±> ^H«-^g&l 1 2*fcO«JKJRtiMR«:JBv*T, fttffl 
1 l^fcSHt-^fcS I SOMU tM >*m;-,*i l 5^Lt, SISO« 
55*««1 1 2^ffi^i-^ 0 f Lt, S3Ra-^«l 14l± 

[0 0 2 4] 

E120PR-SIS Om#^ 81, RLL-SIS O^SU 8 2 , K^K-S-fflS 1 
1 2. is «fc DVXft^tt 1 1 4fcisitSS I S0m-f-^{i, Jij&L/iB C J RTA'^'U 
A^SOVA^W^e,^, 
[0 0 2 5] 

Vl±<7)£ 9 IB^H^B5 1 IZ&^XH, RLL-S I SOm^US 2KX *) (1 
, 7) R L LOiffkf-T'JH 0 1 izm^^X, (1, 7) RLL©H/'J^W* 

ffiSE# 2004-3045160 
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*?>^ ^^lfc1f#^ai^$tL^ 0 U;#ot, RLL-SIS0ffS|58 2OM{: 
[0 0 2 6] 

fc^T% flUtf, ^JK^r'-f ^^5rlBail^.i''?>^tC 1 7 PP (Parity P 

reserve/Prohibit RMTR (Repeated Minimum Transition Runlength) ) W^rtfM^btlX 

-f b -r - y tfm v > <b ti h 0 

[0 0 2 7J 

[^SMHvfcffltl ] E. Yamada-ffe^x "Turbo Decoding with Run Length Limited Code 
for Optical Staged The Japan Society of Applied Physics. Vol. 41. ^1753 
H75M^1756M> 2 0 0 2^3H 5&fr 
[^F^K 1 1 #g#Br1|S 6,496,541 Bl ^SB* 

[0 0 2 8] 

L/^L£ri ? <b, vlOnT^ft<0^'fbx-7';VT^i, rA*J Olf y hS#*> (1, 7) 
RLLt^i94 T0 0J * TOlJ (DmfeVy \>&"Ci3.%\,*fctt> s WiLtf, TA^JJ 
0 0K*tLT. rmtJj fciiffifc$:V\, LWot, ±JElfc (1, 7) RLL 

«Ff©±^:> ioi7 P f i ^ ^TOOiJff fbr-^^lv^ h I' 'J ^tl* 
M&Zi tLXi>, X^JOtfy hfi**H5etTy h«t?l±fcv*jfc«K HPPffOhWJ 

[0 0 2 9] 

■^ft s *LfcaspflF# (D'&^&m * i&j±-r & i t # & «t ? k -r & <o x $> & o 

[K&fc#^1-£fc*!><ogM£] 

[0 0 3 0] 

flit FuncSoVt, &mft^<0®^*ft7®.^WLt*Wi7LZ>Zt 

[0 0 3 1] 

^Pl^r-^-tes 1 7 P P (Parity Preserve/Prohibit Repeated Minimum Transition Run 
length) %£m&*lrX'$>Z£7lz1rZ>ZtiPX%2> 0 
[0 0 3 2] 

m^&it , ifc A* £ ffi r m-f - *ff d * •? fci- s i § & « 

[0 0 3 3] 
[0 0 3 4] 
[0 0 3 5] 

B C J R (Bahl-Cocke-Jeinek-Raviv) T^rTij XA £ffiv>Tm-!§-£?T 9 «t 
•9 lZ-fZ>ZttfX%& 0 
[0 0 3 6] 

SOVA (Soft-Output Viterbi Algorithm) Zm^X^Zft 7 X d K 

[0 0 3 7] 

ffiiE#2 004-3045160 
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[0 0 3 8 J 
[0 0 3 9] 

Mwtl©yD^7A|i % nr^g-r-^Wl^o^-C. ^fi^^c^-SHfc^lI^-ft: 
C^t-S^-tftSlil^i: l*fl tzMfo-f&^xxmiZtiZ H/U^t^4^f'; 
7°^ £j&*7y y^&SKJ: t)&.J&Z.titz V *&c^o'v>T, ^P^^m^-^^d 

y ft t mtt^o 

[0 0 4 0] 

^fkt, mmft^t^mzx vgtmw^tztitim^z, m^mmmmzmm-t zum 

J&m^mzXiOfiZmMifctzmmZtitzm^*, PR (Partial Response) #14 CO 

^T**s$tL* visvxiz&^\,*xm^z&mft^m^&bZffiA.2>c\bi!WMt-t- 

[0 0 4 1] 

^H^F-f-fi. 1 7 P P (Parity Preserve/Prohibit Repeated Minimum Transition Run 
length) »TO^J:9(:ncW J t^, 
[0 0 4 2] 

[0 0 4 3] 

tlftft^tt: J: SaSW^ffcoHrc, L D P C (Low Density Parity Chec 

k)^C»^ki-*LDPC^ft¥S4:, tiffMf f Offi^J^t It, SP 
A (Sum-Product Algorithm) i:S^v»t, «kO>SLfl[-§-«:ff d L D P Cff^fc 

[0 0 4 4] 

R (Partial Response) #& L & 7 y ^i, R^r- y ^©Mt: J: 

tofffftiiiAflcic^ * ^ratsis 1 1 «■ 1 izttm-r z si* xmm $ *i« y * k 
m^xm-^-t-z&fflw-^m^rATy ft*<k$sc\b ^att^, 

[0 0 4 5] 

&^xm^Z&mft^1k-rz$zmW^tATy?t, W»r^©&ICJ: 0 

D CMtffClift S n^f**, PR (Partial Response) #14 LTS^tS 
^^'^t, S4^T7 ^oftuci OW&Sftfcfc-s-fc. PR#i£o h l/'jX^ffl 
^tltnPR^f^t, PRS^f 7^If:«t -BT 

tUSE# 2004-3045160 
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[0 0 4 6] 

Wryyt, ttw^f yyoiicj: ^ilfffftHfcWt, /9r5E?>IE#i 

„ PR (Partial Response) #14 fc<Wfc LTB£--r£#£* T v -ft^ S4J^f 

K«fc »>S£fc$*tfcte-g-*, P RtttO hi/ 'J ^ ^ fflv^tft P Rtf 7 f P 

m&isr<oft?rikMm&mzt3v&&*mM&£ i*ti izttfc-t z^xx-mmznz vuv 

[0 0 4 7] 

mi <D*&miz&\,*x&, T?rie«7— ^^3£-^v>t, mmw-^^w^tmrn^mz^ 

[0 0 4 8] 

m2<D*mmz3$\,*xit, ^s^T-yj^izm^xm-^ammw^^fL, rnwm^ 
it^tifzm^K mfcnw&mmmzmmztL. mmmmz^m^fitzm^. PR(p ar ti 

al Response) #tttclHfcLT:fS£$*L& 0 fit, WtkZtitzm^tiK PR#teOhV'j 

^*f^kae^#K:^»t*#*ts!iasfc lit 1 izMfc'tz>^xx&m2tL2> vuvxizm 

[0 0 4 9] 

[5&W<7>3fr*] 
[0 0 5 0] 

[0 0 5 1] 

m&ftwizttiB-rzi>o>>£ Lxzzizmftztix^tzt lt*>, ^co^tti, *<onn<?> 

[0 0 5 2] 

^$^>{C X COfB«}i. Wm&frft&ZtLX\<*Z$&m<D&X*Mm-f&i!><DXi±%:\,* 0 & 
[0 0 5 3] 

#-^ffc$*ifc^#-§- 1 7PPi?f) *G&-rztt&m. w*.ix. msotz 

5 1) a«»«$*L* 0 :oa^8iu, •pT^g^-^tc^o^T, %iwm 
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£j&^ft IU1 7^f7/S4 2<7)^S^Hfi 1 i-^lll5^ 1 7PP-SISO 

Mitf, il7^f77'S4 3<7>#iS£!! 3 fT-?-&H5<7>l 7PP-SIS 
[0 0 5 4] 

^f^K «fc titf, TOftx-?-;!, (ftlxJt HI 6 <DW^itT - y )V 2 0 1) K*o*v*T 

ti*fn:*fjEtj/u mi i ©**^6np imp 3) t^i$^h/>j 

* (tfflxJf, HllOH/'Ujffl) W^fyy HHO^f-; 
^S42) fc, T^&SKJ: &&£Sitfc h l/U|^v»t, fi^^S 

^Zftn&^rXyy? Mz.lX^ Ml 7<DXTv7S 4 3) t fc^tr C fc &#«-t& 0 
[0 0 5 5] 

*»WKJ:*itf, IBgtS&MS B 5 OK&R&M 1 5 1) #H#3*lS 0 

Tte^fc&w^fbi-a&wwb^ft is^i 7PPifwi 7 1) 

AWT, Hll 5<0^7 t yrS3O« ! aS:*ffi-SB5OiB»||^SP2 1) fc, IBIt#|£icj: 
0 8B»«#fcBESS*Lfc#-3-* % PR (Partial Response) #tt^^fbLTS^1" & 

ft (ftixjt ii6^f7 , /s2 1 (vmrnzmr-r &m 5 <dp Rmm& 1 2) t % 
if, B5opr-s i 8 1) PRm^mzx^m^-^titzm^, 

(^!)£f^ 011O*^P1MP3) -eii§^M/n OWx. 
tf, BDllOM/U *5ES) i:lo'v>TlffStIf-fff^ B 5 o 1 7 

PP-SISOa^»18 1) fcfcfcx.SC: 
[0 0 5 6] 

n^ti- c^ft b 5 o * - tfft-z-itu 7i) ^mw-^m^ 

84) fc£$£Mtx.S£fc£#gfcfc1-3 0 
[0 0 5 7] 

£OK»lf3-«Bli. S£Wt9F#<b#ftHJ:43EP^-^fb«)lr»=> flMS-fc, LDPCOow 
Density Parity Check) ^U^-f-fbi-* LDP C*Wb^ft (tfOxJt Ml 90LDP 
Cffffk*2 7 1) fc, ^ifmf^fBA^^tLt, SPA (Sum-Product Al 
gorithm) fc*^V*T\ *tO«U*S*fH LDPCISH^ft (tfflxJt 019<OLDP 
Cm^U2 8 1) fc fc*#«fc -j-* 0 

[0 0 5 8] 

v? ii507r^s2) fc, &ffln^itxr>yzfv>mmiz±t)%fflft-%-<t 
ztitzm-^z, JftfeommMitizmmtzumxTv? (mi 5©xr-;ys3) fc> ib 

7- y 7<ommz X Y) mmmmzmm* P R (Partial Response)#1£K^ 

1kLXWik-r&W&.Xy-v7 (@16^f yyS21) x y /oMi: <fc «9 

W&£*Lfcfc-**, P RlfttO H' V ^ *fflV»Tatt-5 P Rttt^ y y (iH^ 
x*yS23) fc. PRtf^f ^O^na 

* w*-n. mi iots^piMP3) tzmztizhuvx w*.&. mi io 
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2 4) t&^tfCt£#mt1-&o 
[0 0 5 9] 

[0 0 6 0] 
[0 0 6 1] 

5 1 14. ^P^-^-i; LT 1 7 P P (Parity Preserve/Prohibit RMTR (Repeated Minimum 
Transition Runlength) ) W^Srfflv^T, ftrV * * * ^©IB«£#»;:«-i!-tf>lB®?l&* 

[0 0 6 2] 

-r&*>*>. 0 5 oia^w^e 1 5 1 i 6 1 1±, rll^W7 3^ftt> 

o r 1 7 p pffiHHt« 1 7 1 7&*diin£ *t> mmmftmw 1 5 1 1 6 2 1±. rll 

-S I SOW.^U8 2C^oTl 7 PP-S I SOm^Ml 8 1 ^ii*D$^TV^ £JL^ 
14, HI 2 *#M tT_L^L7t|e»S^e 5 1 Off-SHbSB 6 1 * tzim^U 62 t |pj«<9 

[0 0 6 3] 

Lfc7&*o T> -f>^'J-A7 2(t * - 5j?flF-JHfc«B 7 1 J: *) * - W-^ftS titzm^O 
MSrt^fi, 3&y f #x.^>tt^>(t-t^ 1 7 P 7 1 CflJiti. 17PPt 

■S-ftffi 1 7 1 (4. me^TTs^fl^Xd &vI&&<D 17P P^O^^bx--7';V2 0 1 £ 
^TL-C^i). 1 7 P Pff f ftf-y;i/2 0 1 KloVt, 9 y ) 7 2frh\ 
tiZIXtzm^r* 1 7 P Pffi^ffcU PRIMl 2 Kffi2Ji-* 0 
[0 0 6 4] 

HI 6 {4, 1 7 P Pf^©f f ftf-7';V2 0 1 ©M^*/TLTV^o H6©«0#^ 

. l 7PPfWfftf-7';v2 o 1*4. m&m<DW-%-ikT-7n>2 1 1, 
iffi^ff{br-/;i/2 I2(:i !> #j& $ ft S „ 
[0 0 6 5] 

m%m<D®-%it7—7fr2 1 ii4. 19 rx*ey h^ijj % rm^tfy yn\ > 
a* n u ■c**»^*affl$tL**ftT?*)* 0 

[0 0 6 6] 

#-SHb-r-7-;U2 1 1 fc*$v*TMU ±Si iJJHfc, t5* TO 0 0 0 

00 0 oj -c*ofc»*\ rm^tfy h^iJJ t LT, TO 1 0 1 0 0 1 0 0 1 0 
0J &mi3 2tLZZ.tit*mZti, rA*tf^ h^JJ t5* ro 0 0 0 1 0 OOJ-C&o 
rffl^tfy h^iJJ i: LT S T000 100 100 1 0 0 J tfltit} £ ti% £ 

fc3&*^$*Lfv»4o rx^j tr •> h^ijj 75? roo 00 ooj X'&-?fzm&. rm 

*e y h^JJ t Lt\ T0 1 0 1 0 0 1 0 0J -hmti^^^tif^^ 

v vm\ w ro-o 00 0 u •cfcofcW'g-, rm^e? vm\ tit, ro 1 o 1 
00 1 0 oj tfmjjztizz: t&mztL* rxts^y & ro o oo 1 oj -e 

$>otzWr^ rm^e-y hyflj fc LT, TOOO 1 0 0 0 0 0J 75 ? m#£*i&C: t& 

7^$tL, rx*ey h^ijj 75* ro 0 00 1 u -e&o rffl^if y h^uj t l 

T\ TOOO 100 1 0 OJ 75 s ffi^$^L^Cl i:75^$ttrv^ 0 
[0 0 6 7] 

$<bK. rA^J kT y h^iJJ t5* TO 0 0 1J -C*o:fc»£\ rfflAe? h^JJ £ LT> 

rooo 1 0 oj 75*m*$tL^>^ ttfmzti, rx^tfy h^jj t5 ? ro 0 iojt*& 
^tzm&, rmijvv hmi £lt. roio 1 o oj rfmjjztiz zttmzix. r 
xts^y vm\ 75* ro 0 1 u -c*ofc»#, rm*ey h^jj tu, ro 1 o 1 
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0 0J tfmtJZti&Z t&7FZtiX^2> 0 %?z, [XZl M y hW & TO 1J T-b-ofzWr 

rm^t' y > t lt, ro i oj 7& ? m^$^^«r t*^$tL, rx#tf * h?ijj 
^riojx^o^ rm*ey h^jj t lt. ro o u ^mtt^fi^^t^m^ 
ixx^&o lt % rx*t*-v h^ijj n u t?*o*:#<6\ r^#j at, r«n$ 
^jftn-ffitij a* ru -e^nt^ rm^t* y h^jj t lt, ro o oj tf&tjzti, r* 
#j t lt> rmB#^j«M^j a* ro j -r-^ntf. rta^^y i^jj tit, n o 1 

[0 0 6 8] 

ffi^e-y h^ijj , feit^ remx.o^#j \zx t)M&zftz>o ^itr--y^2 1 2^ 
v^rti. r«mx.A^tfy hyijj ^ ri 1 01 iu o»-£t\ rej&x-o^ 
#j a* rwrnmuxy ^ roioj oti, rw&z.muv'y hjnjj t l-c, r 

0 0 1 0 0 0 0 0 0 J ffttifj^tlZ) Z. t^$tlT^-So 

[0 0 6 9] 

1 7 p p«F*<fM& 171 j=i5v>Tti, mism nwzte?—?*' 

2 1 1 Km-o'^x^ 1 7 pp^tofttta^fctL^^ y h^i* s n 

1 0 1 1 1J T, %nm<0&j3\£y Ymi)K TO 1 0J <Oi*<&<D^ *&x.OflHHb 
f--/;v2 1 2 h^o'v^t. 1 7 P Pl^otf-g-ftftLadfcfr frfr£o 

[0 0 7 0] 

*,ov^-fti^oif y b&T-a&iK — 5£T-ti&< »> ) , JWfcb-c 

[0 0 7 1] 

H 5 KHo ^135 1 6 2 (i, P R - S I S OU^U 8 1, 17PP-SIS 0«-^ 
SR1 8 1, f>f>^';-/t8 3, ^«tt>^-**m^8 4K«£ *)#/££*L&o PR-SI 
SO«-5-«S8 1«\ PRiiffil^l 2frb<om-%frh, N R Z I ffi^rit& iJJ f PR2f t^f> 

^&*i6, #a6S>*i7fcNR Z I flF-*Hbi3 J: £KP R 2f h> V X$3||;ic?v^ 

, S I SO«-^-£|S!fifU SISOSf$tLfcif (ttlfftt) *17PP-SISOtf 
g&l 8 1 *„ 
[0 0 7 2] 

1 7 P P - S I S Om-WU 1 8 1 li, 1 7 P 1 7 1 7&«*rr* 1 7 P PfiF-^O 

flF-SHfcx-:/;^ 0 1 K2fccfv»t\ 17PPff<7)hU'USI**i6 (£j&L) „ 
hitfz 1 7 P P^<7) h 'J X^.mz&-3^X, BC J RT^^'J XA^ SOVA^ if 

ffiv^r. pr-s i s om-^us i frhom-zzs i s o^tt, sisoa^iifcfi 

[0 0 7 3] 

H5©«lc*v»Ttt. PRimi 2&XTHm&l 6 2 J: *9 . ftftftttKlB 
iz lx bte^i txi>te^ 0 

[0 0 7 4] 

>kiz^ m7 7smm 1 o i 7 p Ptto hu'j^gitccv^^ti.o & 

H 7 75MB 9 fi, IH601 7PP^fOff£f-^2 0 1 

* 9 ciHLfc> PBt^jt^^jo, i mMfr<Dft-%ikmmz-t^xmi-vii&Mmm 

[0 0 7 5] 

H775SH9^^v>r»4^ HWflU rSi»JimK rmn#3!i;U3_K r#; 

Miz y mftMWMl S O^MS 2^t^U g|8<ora^#^{± N ±S*»feJ«^, 
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B#*J4fcfiU S 1 7MS 2 0Wi^$LtV^ o fitjt,, H60 17PPflPt©fff 
<kx-y;i/ 2 0 1 £®ia-f& rS«FHiJ«jSJ «U jRfllS 075M^ S2 0O2l«I 

[0 0 7 6] 

;<7)1 7 P Pft-%r<Oft*3r4ktZt$\t*Xlt* H6<o^ibx-7';i/2 0 160 r#sfKI 
[0 0 7 71 

B7©«w^Tii, s o r^^jx^j o i**?jtj$*L* 

ra«FMm*j o i oa*atfj$*i-c r#«j#ciu s 1 . ra^jx^j 1 o 
^At} $ t , rm^jmtj j o o 1 $ ttr r^^ttssj s o k * * c t 
ztiZo rwmimi s o om&K, hpu^ja^j ooM$^t, rst 
ram^j o o o*»w*$itT r*B#£!)tKiu S4t44^ r^sf^ijai^j o 1 o* ? m 
*$^t r^^miu s 5K%zi>\ mnmutti o 1 o^m^t r^Bt^mtt 
j S8ic**^ nmw&tij o i otfmtiznx S6i:^^ 
mmmi)] oooM$iit r*«**!HK«j S9c^^^\ rawjtu^j oo 

0 ?& j m* $ tix [<kmmmi s 7 ic & a *a*^ $ *u $ e> rast^j^t^j so^ 

mwMxui 1 l^A^sat* r^B#^j/utij 0 0 o^tB^j^tLT r^c»j 
raj s 3fcfc*a> % s^ti rw^ijai^ij 0 0 itf*££tfj$*vt rw^jtftiBu s 1 6iz 

[0 0 7 8] 

rmn^miu si©**frc mwmxjj} o l&xuztizt, mmm&iji 0 

1 o&mtuztix r^i*jBitt«Li s in**), ramw ioMs*i«i, 

ibhksu siwc, r^^jA^j oo^A^^tL^t. ra^jm^j ooo^as 
*$tLT rxLmmvm] S4t:sr4*», rsns&im^j oio^tB*$^-c r^st^jra 
j S5»c&s* % rw^jm^j 0 1 o&iitfjztix rxnmvmi S8t=**^. 
^jrn^jj 0 1 oa*m:&s*iT r^^raj S6i:44<\ rm&mmjji ooo^as 

*$*tr r^WJB^aiRJ S9i:^§^\ tit it HPifi^Jffi^J 0 0 0^ffi*$tLr r^n 

^ijtoj s 7fcfc**jW3*t, rs«fa#«j si©#^. rs^jAijj 
1 i*»A»$*L*t, r^»jffi*j 1 0 mmtt^nx rxmmvmi s 21:44*, 
*fci± r^B#^jm^j 0 0 i**m*$*LT nfcisawfcasj s 1 6»c*4*^$^* 0 

[0 0 7 9] 

mm%mmj S2«i^:, ra^jA^j oi7& ? A*$^^>t. rsu^jm^j 0 
1 0 $ fix rxftnvmi snwt), rsmtMA* j 1 0 r 
is»jm*j 0 0 l&mjjztix r^mmm s 0K%2>zt&&zti% o ttz. m 
ftrnvmi S2^i:, npif«A#j oo^Atj^a^i, rmB#^jm*j 000^ 
ta#$*L-c rimmvm} rsi«jffl2jj 0 1 o#m*$*tf r^»m 

hj S5tc4**», rmrajm^jj 0 1 otfmtiztix [zmmtmi ssiz&z^ r 
mnnmtii 0 1 o^ajtj$iit \^mmm\ s 6 nm^jm^j 000** 

m^^tLT r^Bt^ijraj S9£fc**\ mnmmt>\ ooo«$at r^t 
isshkjk j s 7 k ^ ^ $ tt, $ & k „ mmmvtmi s 2 k , rsmiA* 
j 1 i^$!n*t, rsBt^jffi^j 0 0 o* ? m^$ttr \x#mtkm\ S3tc4^* 
. rp^jta^j 0 0 i*tu^$*L-c r^«raj s 1 6 K&a^^stt&o 

[0 0 8 0] 

^c^. ms<omiz^xit, minims S3©f^:, r^^iA^j oi* $ Atj 

^tt^i:, r^B#^J£li*J 0 1 0^£ti^$ttr nfcfcHflJlKSU S17(:4D, Til^JA 

*j ioto§^^ r^^jm^j 0 0 l^ai^^tLT rw«aj so^^s 
ct^^tt^o tTt, mmmvimji S3©i^:, r^^jAtij oo^Ati^tt^ 

mSE#2 004-3045160 



#M 2003-355532 ^ ^- v : 12/ 

t> ngm^jm^j ooo^m^^tir r^«j#tsu S4iz^^^ % r^^Jttj^j o 
i o^tb^j^tL-c [&\%%mm] S5i:^^*s rmBf^m^j o 1 o^mtizHx 
b#^ijmj s 8 iz%&fr, mi%Mmj3i o i o^m^^ttT r*n#fai#tJBu s 6 

#j o o o^mtf^tix \x$?%mm\ s 7 KKzfrtfTFZii, zbiz, mnntkM} 

r^Bt^m^j s2k&&*k r^^jm^j oo l^m^s^r r&mmmi 

S 1 6 Hft£^^£*L& 0 
[0 0 8 1 ] 

rsramsu r^^jxtij o l^A^sn&i:. rmrajtu^j i 

o ovmiiztix r^nitij s iKtezzt^mzti, m& %mm] s 5 o^iz 
. mnmx-ni iom$^L mmmmij] o o o^tu^^x r%!#nvtn 

J Sli:^i), HPIMJAftJ 1 l/&*A2>£*t&i:, HP#£»Jm2Ll 1 0 0rt ? ffi2j$;MT 

rw^rn^j s i KtezzttfTFZti, nuitu s6^Mt^ r^B#^ijA^j 

0 otfxttztiz m$$mmzi] i o o&mtj-ztix r&mMvm} siocs:*: 
t^§*t*o *7t, rmmvtmi S7^i:, rsm^JA^j oo^A^stt&t 
. rTOJUiw i o o*»ffi»$ti-c r^mu s 1 1 fc^sct^?^ 

* $ ti-r r^imu s 1 2 ttfTF^ti^ mwMtmj s 9 om&K > rm 
b#?"Ja^j o o&xtizti&t, \mm\mt)\ i o 0 7& s m#£*LT [xmmwm] si 

3 Kft££<t#>F£*u l~5if«#ilU s 1 0 rW^iJAtlJ 0 1 tfXt) $ ft 

£t> m^mmts] 1 o o&mxztix r<kmzmmj sic^^iu^^ rsi 
&mjj s a-c r^n^msij s i k & & c t #m £ ft* • 

[0 0 8 2] 

1 o ow*#if r<kft%wmi s 1 4 *fc»± rm^jm^jj o o o^m^j 
ztix r&mmvm] s 1 siztezztaimzti, wjtu snoii^:, m 
tmx-iji i o^A^j^ti^i:. r^Bt^ijmtjj i o o&mz)2tix r^BH^u s 1 
4 k 5? * hpib^j j o o o **mi7 £ *lt r^ra^t^j sis $ 

j i o o $ ttx txtrnvm} siK«:i:t^Hi, * 7t „ ra^no^ssj 
sisco^tc. ra^jA^j o l&xjjztizt, [mm\mti\ o i o-ifi&tiZK 
x [$$mmm\ sik&<k \mm\x?)\ 1 o&xuzti&t, m^mmti^ oo 
i &mj) $ ^lt r^wwattiu s o „ rae#M a^j 1 1 &xti $ t , 
^jffitjj i o r^niw s 2k&&^ 4fcj± ra^ijtb^j 001 

^ffi^^tt-c r^»miy s 1 6 izz&z t^m^n, [m$mvm\ s 1 6©»#tc 
^ rgas^jA^j o ltfxij-ztizt, mwMtaijj o o o^mtf^fix [>xmm^m 

J S 1 8 izteZZ fc**^$*L* 0 
[0 0 8 3] 

ltfXDZtiZt, TOItBSJ 0 1 0#fli*§*L-C MittiJ S 1 m 

Bf^jA^j i orfxtjztizt^ m^Mmti] o o mmti^tix r^iitu so 
ra»jA*j i i^ s A*$tL^,t, r^ram^j ioim$iit r» 
*j«s?j s 1 9 t^$*L^ 0 ra^j^j s i 7^f:, rswj 
a* j o o 7& s a^j $ t „ r^Mjm^j ooo ^ ? m* $ tix r^nitu S4ci 
^»^. ran**m*j o i otf«Hi:fc$*LT r^MJbc^j s sk&sjk r^«jm*j 
o i o ^mt; $ ttr r^»j^j s 8 k ^ -5 ^ N mwrn j o 1 o &m?i $ ttr r 
^mraj s 6 Kft&^, r^^im^j o o o^mtj^nx \xm$wm\ s 9 k& 
>s>^ m^jai^j ooo^^$tLT r^rawj S7cis^$ji, 
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[0 0 8 4] 

0 0 ltf&jjztit r s on^i), r^^jA^j 0 o&xi)zti& r 

m^jm^j 0 0 otfmtiztix [>xw%mmi s 4 rm»jmiij 000^ 

*j rm^jffi^j 0 0 otfmijztix nfcu^masj S3c^^ 

*\ ifcti rm^'jai*j 0 0 itfrnuztix rxmrnvtm s 1 6&c&&ct^$*i 
*o ra^no^sRj S2oo»^ic, nw#&iA#j 0 ltfxtiztiz m 
«jm*j 0 1 0 ^ffi# $ [#3%%mm siw-s^t^ti, r?iB#£ij a^j j 
oo^A#£ti&t, r^^jai^j oio^ffl*?tit r^imij ssk&sjk 
naram^j 0 1 o*«ffi*$*i-c r^Bfgim^j S8i^^^ s^a mt^jaitu 

0 1 0»?ltt r2fcB#2SH£SU S 6 ttf7FZtlZ> 0 
[0 0 8 5] 

&4zm±. xtjztitzm^rip ro oj x^^m^mmm^tm-r^epx^^ , 
$cGjm\ a2j$*l*hi-^ ro u ^&&m&<ovmm&*m-r4&(i"c*>*). mm^wa 

^ A*$^7t^75 s Tl OJ ■C*5^flI$J/Tt^t*^ jS*^t±. A# 
[0 0 8 6] 

J2l±©J:9fc* HI 7 9 <D 1 7 PPff©tISf«, is XTf mi 0 <7> 1 7PPf 

o - > (010 o-SM^ep) #6 » $ . n»B#«A*j o i mtjts-r 

- > (ii i o onjft«ia^c9J) #uo, m^MXtf] l o nitJB-f - > 
(la i o oaut$cep) 3&*ia«9, rw^iJA^jj 1 1 1;:*)-/^-?-;*,^*-^ (mi oo/??j§i 

9-y (in i o <o-&m®&m if i m n $> %> nnx, mnnxni o 1 , 1 o , n 

lli<^ T31B#^JA^J C^Lt, «StfVf*-> (HlO^ep) it)*3b*>tztb^ 1WM 
fr<Dmi 0 hU'J X^5i?>^£#J!8L ifO^ftJSrjitiRLT J: v^^^ibf 

x W*$r1ti:?f 1 H t-t)*X£&\,*o lB#2al#0^ft$g0^te£JE3ILfc® 1 0 

[0 0 8 7] 

Hllli,ai 00 hi/ V ^ jESOf 0*jfi«t^tTv»4. -T&fc**, SI 1<7) 
[0 0 8 8] 

Ell 1 ^Wc^Tli. *>R^cRJPltt, B#£!)t 1 Ot(tlS 0 &w j3V>TA;fr £:^'L'g>'fIf-^- 
7& ? l~ 0 0 J X$> *) > *«l^P 2 Wt, B#Mt 2<^)^S 6 tC^V^TA^^tL^fl^ TO 
0J Xh^O, **^P3I±. m&t 3«S 1 0 TO U 

[0 0 8 9] 

tt^t, ^O^r^epP 17I/MP 3 fix B££!lt l^^SSOtc^^T [mnMXtS 

j o otfxjiztizt, mnmmi3\ o 1 o^ai^^tLT, nnt 2K&nz> \%m& 
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mftmihJi} i o o^m^^ttr, wmt 3\,zs5V2> r^fcu^msu s 1 ok&*k Nf^u 
1 3©«is i oiz^x mmmxti] o rs^jm^j 100^ 

[0 0 9 0] 

dd-c, (^en) n#£"jt i^^so^^v^-c 

w\ mnmxtii o otc^LT, ^^epp i (om^, -&mm$im*5* (i-&fr*> 

a#j oo&xjjzti, mwnmtji oio^ffi^^ttT, mmt 2^^^^ [>xnm 

tlJ S 6 K&o£^o»J t 2(7)m^S 6 K^Tii, Xtl<r>^9-ytf^ 

A#J 0 0 l,zn-t^±Wi^P 2 (f&fc>*>, H 1 0<D-£M$L%:(y) 1#?>^L^&V> 

o £ <b ^ »j 1 2 <7)^ s 6 k & v^x. nsn#&i a* j o o ^a* £ *u rs^ymtj 

J 1 0 OtfftUZtlX, BrpM t 3 K*5&t& r^i^tlJ S 1 0 \Zij:^tzt§}&<Dmn t 3 
?>#cSS 1 0Ki3V>T*>. A#<?V"?*-^> l~3iI«A2jJ 0 1 Ktt1r2>±m%:WP 3 
(i-^t)*,. HI 0<^-^^EP) 1#?>^L;^&V* 0 
[0 0 9 11 

1-&fc>-t>. B#£Ot 2 Ki3tt£^ilS 6£J:i«£!J t 3 K £ It & TO S 1 0 iz&^Xit, 

xjj'sp-y&mfcztix^&vx. vm\t l^tisoc^t, xts Too oo 

0 u \ztt-?zmt}\±, mjj ro 1 o 100 iooj <oiot*D, u#ot, 1 
ooA^ijisio^om* w^m) *no©;u (*^epp imp 3) 

[0 0 9 2] 

£Lt?>J:9^ Xt)^?-yjfi&<fe^&ym<n>W}'k\'&^Xi>^ 
. Xt)^?->$mfcZtitzVimtf<&-fJf&1rZ><7)X^ r<7)hV^Si^t> lo 

iSl&epP 175MP 3) ^ ^<b^5g^r#:<7) 1 o<7)«M^-e*^>, A^J^J^ <£ tK-eoffi 
* (1-&*>*>, ^-f-lf) £ KHBLX^&Z. ttf£>fr& 0 L/;#oT, iohi/'j 
x^MZm^X, Xt) KM fo-f ZttfX&Z> 0 
[0 0 9 3] 

tT^ tll-f-T^rfVXA^BC J R^T;i/rfVXA{±, TG. D. Forney^ "T 
he Viterbi Algorithm". Proc. IEEE, Vol. 61, No. 3, 1 9 7 3^5HtJ , tit it [L 
. R. BahltfsM^ "Optimal Decoding of Linear Codes for Minimizing Symbol Error Rat 
e", IEEE Trans. Inform. Theory, Vol. IT-20. 1 9 7 4^f£firJ ^jj^ft&J:? 

i^fr<vw^ik*mii-z&mmmm*&&mKWt^xmmLtz vuv xiznhxm^ 

1 *t 1 K*frJ& L r v>*u£ , if*, h <F> T =f V X A i> iES izWjitt <5> £ t $ ti 
TV>£ 0 LTt^oT. Hll 1 (010) ©H/UlS^V^tk 17PPfff 

[0 0 9 4] 

^i?^ i**i izttfcLtz^xx^mZtiZ hV'i 

^^^*t>tL^O-t?, 1 7 P P#-^Ki3V*-Ck> tf^ etf^BC J R^^^fd CI 
£ 0 
[0 0 9 5] 

1-£fc>*>, 1 7 P P^^^biiSti. Hll 0K^£;h,& £d&2 1»M/'JX 

^T^?a-r^>ii:^-e# x :«Fvnm m 1 1 «t ^ izmm-rz mm 

[0 0 9 6] 

ffi!E# 2004-3045160 
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i 7 p huu hi i^m^v *mMv>fr\z.ub*i2> ^t-i± 

mLx&vm\ztt-tz>xj3<F>j*9-v (^en) ^iiMi-^^fo«^^v>T^ hi 10 
j: o ^&fit-fz\%mzmftsz*t, 1 7 pp^o his*) xmMt-f&zti>nsmx'$)& 0 

[0 0 9 7] 

Ell 2 71/^Hl 4fi, 17 PPftO M^V^^Ol&^J^^LTV^o HI 
2i5J:lMl3li, H6<oi7P P#-^<^-SHbx-:/;v 2 0 1 *Vm<r>m®1Pt>frZ> J: 
dKM§§L£, ^^Jt^^ijco, l»J^<7)^-f-<k^=S:^-r^«S^'fl&0» 

*), hi 4*4, in 1 2 *3 x v 1 m 1 3 <Dtkmm®mzm&mz%ivxmmLt: visv 

[0 0 9 81 

h 1 2 & j: vm 1 3 v^t{±. m^m «t r^«j^j , m&nxtij 
> r*^iu m^mmtj] wmztiT^&o hi 2©«ga$sEi^ 

±gfrt>M*z* tmftMVimi S 075MS 4 0#^U Hl3orasS^ii, ±S 
HI 3 tc^v»rt±, H775MH902 ltmfrh [m*M#M} jWW*$*lt^ #cSS 0 
[0 0 9 9] 

Hi 2 0^iJlc^v^-c(± > l"3lMttflU SO l~3iB#£iJA#J 0l#XA§fL 

*^ rat^jmtij oio^aj*$tLt tmwj sik&o, rm^jx^j 1 
o#x*$n*fc, rawjm^j o o 1 7& ? m*$tir r^wattau s okh;^ 
7p$tL^, 0 n^sofltau sooi^c, rsmxij oo^x^j$ti^t. r 
mBt^uas^j ooo^mti^tLT r^Mdttflu *fc»± rs^jm^j o 

1 0**tfJ*$*lT Hfcl$2BMKI8J S 4K«r4*»*«5^$*L, £<bK, nSB#£!]#c$U S0O 

su««8j s 3iz%2>*\ tta± mmmmts} o o upmjjzttx r^mvtmj s 1 o 

[0 10 0] . 

nuitu si<nWf&K, mnnxiji o npxjjzti&t, mnmm-tji o 
i o wm-ti $ fix r&jtm&m siwo, rMJxsj 1 o $ t , 
^jta*j ooi^m^^ttr r#»mnj sou44:«$^„ rim 
sittsu sio»ic, hphj^ja^j oo^A^^tt^t, r»t!im^j ooo^m 

i i75 s A^$tL^.i:, rm»jmtjj i o l^m^j^tt-c r*i**MK«u S2tc^^*s 
*fc»± rsau^jai^j o o l^m^^n-T r^ra^j s 1 oi-&&^^£*l& 0 

[0 10 1] 

rae^miu s2oi#£-K, hpib^ja^j o l^A^sn&i:. rsm^jm^j o 
i owmuztix vmmvmi sii^d, mmmxtf} 1 otfxtizfizt, r 
^wffi^jj ooi»$iLt r&Bsamsu s 0K&& < r < h^$*L& o 

B#2aHKSiJ S2W#^ r^^JA^J 0 O^A^Saa n&»Jffi:frJ 0 0 0^ 

ua&msu s4k****«^$*l % mmmwm] s2<Dm&iz, m&mxu 
, *7ti± mmmmt}} o o l^a^^ttT r^jtu s 1 ok&^^s^o 

[0 10 2] 

n^jtij s3<dw>&iz, mmmxjji o ltfx-tjztizt^ mmmmjji o 

1 0 tftiit) £ tt-C nfcB#£!j#iSU S 1 1 & , r^»JA^Jj 1 0 ZtiZt, [ 

2004-3045160 



2003-355532 ^ ^- v : 16/ 

mmvmi S3£>^ic, mssmxtii o owxtiztiz mwMmijj ooo^ 
mtiztix r#»miu ssc^s^ ifci± mwrnrntji o 1 o^ta^sti-c 

j 1 l^Atj^^^t. mmM&i]] loimsn-c r^ni^u s2k&&j&» 
, sfcii npm^jtfrtj 0 0 l^m^sn-t nfcn#syj|*su s 1 ou**^*»^$*l*o 
[0 1 0 3 j 

ttsfc. rMJtaw ooom^tir Mitu sn:i&-5it^§^ r 
mmmxtt] 1 l&xuzti&t, mmmmiji iooTO$at s 

[0 10 4] 

hi 3©«tcfev*-c»±. rsnitu ss^t:, mnmxti] 0 O^A^J$n 
£ a# § tL* t , r^^jm^jj i o o &mt> $ tt-c r^m^HKiu sii^sc^ 

#J 1 0 OtfttitlZtiX rW^iJ^J S 1 ttfTfiZiz, mftMtmj S6<D 

tizt^ mmm&t)} 1 o o^tu^^^t n&B#^msu s 1 K«f*cfc^$*t, r 
simian j ioM§^t, r^raai^j ioo^$*i-c r^i» s 
sea**, $fci± r^Bt^im^j ooo#a*$*tr rw^msu s 9 n^^^ 

[0 10 5] 

$ ttx r^ni^ij s o K^hzt^m^ti, m& n xti j 1 1 7& ? a^j $ ti& 
rmftmmtii 1 o irt*m;tt$*i-c r*i$anfc«j S2t«;**, r^ram 

[0 10 6] 

r^^m^j sio^^ic. m*$mxj3i o l&xjjztizt, mmm&ti} 
o o otmijztix [%.mmtmj si2i:^^ct^$^ rm^j^j si i<o 

S 1 ra^JA^jJ 1 0**A^$ttsi:, r3iB#£iJffi;frJ 

0 0 l**ffi;&$*vc nfcfl#S!)#tIU SOC^S^U^?^ I~5IB#£!JA2JJ 1 l^A* 

$ ti& t , r^«j £b^j j ioito$*lt nfcB#£imiu s 1 3 ^ * * ^ t $ *l 
j S5i:*s^ sfci± rm«jm*j oio^m^j^ttT r^^j^u S4£fc*£ 

[0 10 7] 

000 ^m^i $ tt-c r#if%Mtitm] s 1 az-b&zttfmzti, mmmvmi s 1 3 o 

£ij#ciu s 0 & * c t ^ $ *l, r^MA^j 0 0 ^a# $ t , r^ramtjj 
000 ^m^j jtitr &i$anKS8j ssc^sit^?^ mmn xjj j 1 1 ^a^? 
sti&t, rsnssami&j ooo^ffi^^tir r^tB»M«unj s3k£&>k 4*:»± 

B#^iJffi*J 0 0 l^tB2j£*LT r^«J*c^J S 1 OKtcZZttfTjiZti, 

miiE# 2004-3045160 
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j si4<DWi&\z, rp»jx^jj o l^A^stL&t. rm#^iai^j 0 10ri*ffi;fr£ 

»tH*J 0 1 0 £ *LT r*B#£iJ#SU S 4K&&c: < !;^£ ; h.;|> 0 

10 10 8] 

zhiz, Bi4wi7P p^<o h i^u ^SE-atc^v^Tii, hi o<o v uvx&mtm 
#£7F-t^m?&»K «»^cfntt. a#£*l£#-s!-7&* n oj t^^i^^M^^^ 

[0 10 9] 

roM/'J^^SC, iSt^WIg$-ti:^oH ? ti^o U^oT, mi l 

huv xmmom&it, 2 1 n/v xiai t«ssife*«gu«$*tTv>ao-e, 

o 

[01101 

#Ctc, mi 507n-fir-f*#JBU, IB«W^*« 1 5 1 jfi^Uff-r 
[0 111] 

>*y-/<7 1 7PPf^ta51 7 1 fcffl:&U XTy7S2KMtr 0 

Wfcfi^ ^.«U*»?>©fl|-^tt % SSt#-*HbS&9 1 i3 «£ > * V -7^9 2 Km$£KXJ}Ztl 

^fc&w*., Kim*9 3 Kxti-rzo ^m-^ims 3 «t. y -7^9 2 &c 

i •j^CJ f #x.?>ft7tm-^^'b. /fy •r-f *Ty h^tt 2 M?l^aSP9 4 icm^-f * 

o HI3l*iSfl5 9 4tt. A'Jf^ If >y YniiS^X^2 *md\% L&7& s «b> &MitL. 4*9 
V-/N-7 2 ^^lt, 1 7 P FW^mi 7 1 »Cffi*i-* 0 
[0 112] 

1 7 P P#-$HbSBl 7 1 (±, 2 t:*V»t, 1 7 P ¥fc J $<Oft-^ik7---7)\'2 

0 1K3ktfv>T\ 4 >*y-,<7 2 «r#L-CA^$ftfc«-^«: 1 7PPf9F^fcLx PR® 
mi 2fcffi2jU Xr^S 3tCiitfo 
[0 113] 

C«I?^«J2U±, X-f? 3Ki3V>T, 1 7 P P^fbSISl 7 1 ^ibAt/Sftfclr 
-^-fb'®^-^. NRZ I (non return to zero Inverted) ^F^-fbL. NRZ I fc^ikZ tifz 

^zmmztitzmMMfctfzimmztiztmmm^-t^yvmm (Mark Edge Re 

cording) #ftfcJBv»-CB»U BB^MSri&T-r*,, 
[0 114] 

ll^tfil 5 1 OS^S^ov>T|fe0J-r*o 
[0 115] 

fB^?£8B2 1 f±, ^f';7S 2 1 K;fcv*-c, CMH*KflB*$ftTV>&tiH9^a** 

r y 2 2 JCjttfo ^b^SSB2 2{± x y -fS 2 2 ^^tt^^-fbM 
tl^Lt, WfcOBIMfrfbJ&ttfcfc* fflL^^SrfOfflLfcPR^YbtifeLr. 

tiJiEJff 2004-3 0 45160 
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6 2 fc#j|&U ^77^5 2 3 tciitfo 
[0 116] 

PR-S I SOm^US Hi, Xf7yS2 3Ci5V^, P Ril«& 1 2 ^k^-^ 
h, NRZI^FftoJ:0 f PR2^t^;K:»oVT, 45«FS0o^<fbffle*fEi-««8a 
W<r^*?Ji:i&o-Cfi||l*: hP'J X^5i£;fc*!>. *a6 «b*i7tN R Z I $3HHfci3 £ P 
R2ft^;KD h V VX^K^o'^T, B C J R7;^'JXA^S0VA^^^^T 
, SISOSf^lfL, SISOif$^;if (tttiiftt) ^17PP-SISOIf 
Ml 8 1 icfly&U ^fyyS2 4KHHtr 0 
[0 117] 

1 7PP-S I S0tl^»l 8 H±, 2 4 K43V>T. 17PPOSISOf 

fiii^ifft^o :oi 7ppos i mi 7?>7n-ft- h 

*#ILtRWt4. 1 7 PP-S I SOatffil 8 114, 01 7^fy7*S 4 1 £*5 
v*T, PR-SISO«t«8 1*?>SISOa^S*im (tt1ff&) £A£U ^r- 
7 7 p S4 2^jltfo 17PP-SISOat*18 1li, ^fy^S4 2K£v»T, 17 
PP^ffkf-^2 0 1(:SoVt, 17PPOH/niM* (±JfcL) , x 
f 7^S4 3CI*, *i6?>tL/c 1 7 P P<D hls } ) xmMK^^T, \**\£&^T)V=f 
U Xi^B C J Rtf7Jl/^JXA5:I^T, PR-S I S08HH&8 1 ^ «b S 
I S O^U XTVfS 4 4 KMts-o 17PP-SIS OU^U 1 8 114, Xt"? T^S 
4 4&C*3V>T. SlSOatSnm *f^^V-;<8 3*Hr, 

8 4 tCftlfrU 016^f7yS2 5CM4o 
[0 118] 

^-#1^8 4(4, il 6©^f 7-/S2 5t:43V»t> * -'i^I-f-^kafc^fT i*-S>o 
*#A&fc»± % *-**1I^-g&8 4<D^mHBMUl 1 Hi, > 9 V 8 3 3&»&©flM- ( 
$fctif$&) iBIfelL, 5?*«-^SSl 1 2 * J: O'WfcaHMB l 1 4 Kffi#1-& 0 5?3R« 

^mi i 2J4. «tn«i3«Ei i lfrhvm-zts i sott u s i so8re$*ifc«-3- 

#JRJSW«Sr>f >^ 'j 1 3 ^Lt, 1 1 4 izmtfTZo W 

mimui i 4*±> wrn^ui 1 2^?>o««usefli«i*ffl^T. *t rb&sss 1 1 
<om^s i sott u ^^u-^i 1 s^u, s i soy&zfitzm^tm 
iHM^itt^i i 2 ^m^j-r^o fit, ^ttf^i 1 4t±, itt^oiaa** 

[0 119] 

JSLh*>J:$ t:LT, 1 7 PPf^ M^V^«il#*iOe>*t, H/'J^SCSoVt 
„ tf* if^r;vrfyXA^BC J RatT^^jXA^iv^jir, Ir^S I sot 

^r^fl^,<DX, |B»W£M1 5 ltC43V^T, 1 7PPtft^-'tTOiMfflt 
4ii#"Cl4 0 £*UC4>K HI 1 8 IZtfZ ti& 4 -9 fc x &^&m*fa±2*t2>Z.t&X* 

[0 12 0] 

hi 1 8 (4. Ltzummoimw: 1 5 1 ^D^ioem^HEa Hz&vz^ti 

*?*to«^-tti|oJttSaBf**^LTv»So £43, HI1 8K43V>T, #3&9§*a/BLfclB» 

s^si 5 i^^v>t{4> 1 7pp^^-m^tffl$^t), '&&<Dmmm 

[0 12 1] 

hi 8o«tc*v>-c, ^wt4, try h^-i^-h^u mmii. m-zttm^nijit 

^Ol 7 PP#-^O*£fflV>fcj#>g-<0fcfy hjc^-p- h-e^,^ 0 111 8K£v>T 

i4, *-*l?^l «9 0fit=mtr y 1 1 7 4 fcf y h t U ^-#^0^ 

^(4. 1 9/2 0 t U m*) m,LW$-®mt, 10®tLX^Z> o 
[0 12 2] 

Lfca*oT, 1118oeyhJC7-^-h = io * - 5 K45V>Tf4. fl£3fe<&SB»B£§| 

ffi!E# 2004-3045160 
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fi 1 ^fl-^SI^m^Jfc^ 43<fc-?-13. 4 (dB) -C&SOtwttL-C, #3§W£igJBL 

TtiE^ff^gi 5 1 (om^rn^ntimt, 1 o. 6 (dB) 

nTV><i, 0 CJUCfciK IB^ff^fil 5 1 Hi3^Tt4, 1 7 P P t 9 - 

mztizztizx. 1 7 ppft^(D*zm^tzi&$t<Dmmi$*kmmi £*) i>, 2. 5 ( 

d B ) &±<^-5HtfiJ# <b ft £ c: t tft>fr& 0 
[0 12 3] 

10 12 4] 

HI 9tt, *SSW*»/BLfcffi»W&§S1t2 5 10MWiSLTv»5 0 &45. mi 9 

m. n & l k & & o -cjs j:#h&i- & o 

[0 12 5] 

1" Ill 9 0fiftl£it2 5 1 OffiHg-flrffc 2 6 lf4, *-#flHHM&7 1 Kft 
*>oTLDPC(Low Density Parity Check) W^itU 2 7 1 rt'i&anSJu IB0lf^fi2 
5 1 com^-SB 2 6 2 ti\ 8 l KftfroT L D P C«-JHR 2 8 1 ^iitn^tLT 

v**£Wtt, El 5 *#J& Lt±^ LfcfBSS&gEtt 1 5 1 O^-f-fbSB 1 6 1 * tz i±^U 
162tmotJS*tL0^ 0 
[0 12 6] 

Lfc#oT\ *?-5§"fb£& 2 6 1 14. LDP CflHHfclK 2 7 1, -T > 9 'J -/< 7 2 43 «t 0* 1 
7PP«P*ft*17 1fcJ:&*jft$*L*o LDPC##fb«52 7 1*4, 
LDPCffftL, fiF*fl!$Jtfc«**-f ^^U-/t7 2^tt, 1 7PPffMl 
7 1 ^ffi^1-<& 0 1 7 P P^-5Hfcg& 1 7 1 (4, pT^R?) 1 7 P P&^<r>W5tt>T~-?fr2 

0 1 Sr^LTiJlK 1 7 P ?ft J %<D J & J %\t7-—7)\'2 0 1 K^o^T, -f > ^ ') -/n'7 2 
^<bA#£*i*:lI^£ l 7 PPft^HbL, PR«iRl2l:fflJ!jt5o 

[0 12 7] 

«-§-W2 6 2lt RP-S I SOSfH5 8 1, 17PP-SI SO«*»l g 1, 7*4 
>*V-'<8 3, fcJ:0 ? LDPC«-tS|5 2 8 1 J: ^#J«S*L* 0 1 7 PP-S I SO« 
#«1 8 114, 1 7PPfWl 7 7PPfWfftf-^2 01C 

So%>t, i 7ppft© M' , ;**3i**jeK #*>&*ifci 7pp^<d m^u-xses 

Kgo^T, BCJRTJVfjXA^SOVAi^Iv^ PR-S I S Om-^f|58 1 
Hofi^iSISOMU SIS0^$^m (ttffitt) £tM>*V-^83 
£^LT, LDPCM2gn:ffi^o 
[0 12 8] 

LDP Cm^rU 281 {4, 17PP-SIS OtmU 1 8 1 frt>\jjZiz&4g-& (&« 
#) K^o'v^T, s P A (Sum-Product Algorithm) £ffiv>Tig| <9 il L^-^llfi 1 L, H^t 

1 felt* * ®m*tik&&t izm-fi-r&o 

[0 12 9] 

tt±Oi9C, 1 7PP-S I SOflHHBl 8 lKiv»T, 17PPffOM/>j7$ 
3i«#£>*L, 17PPf^M/'JxiI(:ioVt, BC J R7;V=f'J XA^SOV 
Aif^M^T, f£#K, SISOff$tll.c0t\ *-#«F-*fcft*>oT* LDPCf 
t*lit«u^-C|* 0 £04?K % *-#flF-^fcft*>ot\ LDPC^^ffl^t 
m&mfk&W.Zfri ZoKLTk £43, H19©»^6, 17PP»*^ 

[0 13 0] 

Ei2 ot4, *&mzmmLtzmmftfkmm3 o lvmmmzmLx^Zo mmw&mw 
3 o 1 14, tB^s^g 1 5 1 1 mmiz, gtmw-^t uup p&**m^x^ %t< 
***t*mzmmmzm j iir<Dmmm!iL*ftoo &43, m2 ok43v*t, smc^t**^ 

-r*> 0 
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[0131] 

i-&fr*>> ni2 o<nm§m&.giW3 o 1 i±, asw^ftwi 1 Kftfro-cmsoi 7 p 

P m^ritU 1 7 1 ^dtira $ *U BB»¥¥^SE« 3 0 1 O^-^gP 3 1 1 (i, P R - tf * If 
S&3 1 Hftt>oTHl5 0PR-S I S08rett8 l^oiJSni^ti. ^lIfg|S3 2 Kftfro 
T17PPe^eifH!3 2 l^oliin^tL-CV^^ti, m £#B5LT±i£L£fB§ifS 

[0 13 2] 

Ui ? oT, 1 7 P PiRPfftfll 7 1 ii> ^I^<D 1 7 P Pft-%r<D&-f§ritT-zr)V2 0 
lfc^LTisrK 1 7 P P^Wf tjtf-7';>2 0 1 t:£o'v>T^ ^>^V-^*7 2^ 
S>A2j$*lrtMM-* 1 7 PP ft^HfcU PRIi^l 2Kffi2j-*-* 0 
[0 13 3] 

1 1J4> PR-S I SO 8 lfcitfl 7PPe^^»3 2 1 fcj: I) 
filJ&£*t&o PR-S I S03re»8 1 Ji. PRiHtSfcl 2^?>Oi^i9, NRZI^ 
^fcis i Of p R 2 fc*-Jv»-c, WlfflOf9F-^fl:ae*fEi-«M^S:^ya»; 

Yuvx&mzm^x. sisott^ffu sisoa^m «mw&) * 
nppt^ trare*&3 2 i k«-t & 0 

[0134] 

1 7 P P If* Vfflrett 3 2 1 tt„ 1 7 P P ft-iHfcffi 1 7 1 ^ 1 7 P P <DW^tr- 

-T)V2Q \ IC^o'v^T. 1 7 P Pf^O ^nfSSW, T&ftbtlit 1 7 P P^ 
OM/VX$Il:Io'v>t, PR-S I S 0^315 8 1 frhm^oilSkmfc^ 9 \£Q&t:ff 

[0 13 5] 

&±.o.£ o gB0M^fi3 0 1 fci3V*TMt, »f iUl 7PPif^v^ 

*u 1 7 p pw*© hw; *3fc3M t #a<b*i* *#<b*i£ 1 7 p p^o M^y^«aK 

[0 13 6] 
[0 13 7] 

*#&*tfch KJHv**£fc BC J R«f7JV^JXA^ 

S OVAS:fflv»t©S I S 0a-»4TOfc«r*fcie>, ^ •) fTiE^i: Lt, 

l d p c m^r % z vfrffi m. * & £ -r * ®^ * mm -r & z t &x § „ $ & * & are* & o 

[0 13 8] 

£i3. H 5 *>8E»?f&*Eit 1 5 1.01 90SB»S^**2 5 1 K&^Xit, 

mi izTFZti&cotnmz, npp^M/n^wi^ prms&i 20 h 

L D P C^f ^^fClfeMSrffl^t i ^: 1 1 i J:v\, t4*J^ IHSiSctU* 
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